We examined the taxonomic status and distribution of Poa populations from supramontane and subalpine belt of the central Western Carpathians, so far classified as P. nemoralis subsp. carpatica and P. nemoralis subsp. montana. Significant morphological differences from P. nemoralis s. str. as well as combination of shared vs distinct characters allow us to attribute the populations under study to the species P. carpatica (V. JIRÁSEK) CHOPYK with two subspecies: P. carpatica subsp. carpatica a P. carpatica subsp. supramontana subsp. nova.
Introduction
The earlier taxonomic research into the high-mountain populations of Poa nemoralis s. l. within the Carpathians led to recognition of two subspecies whose appearance apparently depart from P. nemoralis s. str.: P. nemoralis subsp. carpatica V. Jirásek (Jirásek, 1934) a P. nemoralis subsp. montana (Gaudin) Chrtek et V. Jirásek (Chrtek & Jirásek, 1964a) .
A high-mountain subspecies P. nemoralis subsp. carpatica V. Jirásek was described from the territory of both Western and Ukrainian Eastern Carpathians. Based on the stem length and size of spikelets, Jirásek (1934: 208) distinguished two forms within the subspecies: f. minoriformis and f. typica. While from the Ukrainian Carpathians his original diagnosis involved both of these forms, from the Slovak part of the Western Carpathians only f. minoriformis, having spikelets 4.5-4.6 mm long and being documented by a single herbarium specimen: "Bielské tatry: kotel mezi Havranem a Novým, Domin-Krajina, 1925" [the Belianske Tatry Mts, a hollow between Mt. Havran and Mt. Nový, Domin & Krajina 1925] . Later, Chrtek & Jirásek (1964a: 496) admitted that they were unable to find the subspecies in its typical form throughout the Tatry Mts and considered P. nemoralis subsp. carpatica as endemic to the Chornohora Mts. However, Dostál (1989 Dostál ( : 1342 mentioned the taxon again from the Belianske Tatry Mts.
Another high-mountain subspecies reported from high altitudes of the Tatry Mts is P. nemoralis subsp. montana (Gaudin) Chrtek et V. Jirásek (Bas. Poa nemoralis var. montana Gaudin, Agrostol. Helv. I: 182, 1811) . According to authors of the combination (Chrtek & Jirásek, 1964a: 495) "primarily types with stiff, often slightly bent stems grow here, bearing the uppermost leaf often below the half of the stem and with the blade ± equal or shorter than the leafsheath, with panicle erect and mostly of a few spikelets, not drooping and rich in spikelets (as in the types from lower altitudes, mainly from lowland woodlots), most often with spikelets tinged violet. These plants resemble particularly some forms of P. glauca Vahl. In the Tatry Mts they occur in situations of dwarf pine scrub and above, largely in mountain tall-herb vegetation, often in damp places" (translated from Czech). The authors, without any supportive evidence (e. g., a herbarium specimen), identified these populations with plants described from the forests of the Schweizer Jura Mts by Gaudin (1811: 182) 1 , providing only a more detailed description of the original 1 "II. Poa nemoralis montana. -P. panicula pauciflora nutante, spiculis grandiusculis subquinquefloris coloratis, culmo debili, corollis subconstrictis. Culmus debilis. Herba viridis. Panicula oblonga, pauciflora, subnutans, pedunculis filiformibus, plerumquae geminis, rectis nec flexuosis, erectiusculis, 1-3-floris, scabris. Spiculae oblongae, ellipticae, ad basin minus rotundatae, coloratae, 3 lineas longae, calycem superantes. Corollae 4-5, basi villosae, non omnino liberae, sed pilis brevissimis lanuginosis protrahendis subconnexae, nervis inferne villosis. (D. v.) . In M. Jurae sylvis minus opacis rarior. -Fl. Jul. et Aug." Gaudin's specimen (Chrtek & Jirásek, 1964b: 204) 2 . (1989: 1341) adopted the taxonomic solution of Chrtek & Jirásek (1964a) and outlined the habitat and distribution of these populations as follows: "dwarf pine scrub, mountain tall-herb stands and spring areas.
Dostál
(Sa-A) -the Tatry Mts, Nízke Tatry Mts". Remarkable variability both within and among the high-mountain populations of P. nemoralis s. l., unclear morphological differences, problematic taxonomic status and scientific name(s) as well as poorly known distribution, habitats and community contexts motivated us to more in-depth taxonomic and chorological study.
Methods
We selected morphological characters of populations under study according to CHRTEK & JIRÁSEK (1964a ), JIRÁSEK (1934 and to our preliminary analyses. Measurements were done on herbarium specimens in a manner specified by JIRÁSEK (1964a) and JIRÁSEK (1934) . After data screening, we summarized morphological measurements by means of descriptive statistics, particularly median as a measure of location, minima, maxima and percentiles (5 th and 95 th ) as a measure of dispersion (Tab. 1). Then we tested the significance of differences between populations of P. carpatica subsp. carpatica and P. carpatica subsp. supramontana using appropriate two-sample statistical tests (either t-test, Aspin-Welch unequal-variance test, Mann-Whitney U test or Kolmogorov-Smirnov test -HINTZE 1997 -2004 . As reasonably reliable we considered only those 9 characters (see Tab. 2) showing highly significant differences with corresponding p-value < 0.01.
Results and discussion
High-mountain populations from central Western Carpathians (Západné Tatry Mts, Vysoké Tatry Mts, Belianske Tatry Mts, Nízke Tatry Mts, Krivánska Malá Fatra Mts, Veľká Fatra Mts), so far included in P. nemoralis s. l., share several morphological traits that obviously separate them from P. nemoralis s. str.:
-overall coloration deep blue-green, distinctively glaucous -stem below the panicle thicker and stiff -panicle erect (not pendulous) and contracted -spikelets purple-tinged -leafless (extravaginal) part of terminal internode elongated, albeit unevenly -stem and leaf-sheath glabrous -ligule short (± 0.5 mm) These populations can be distinguished from morphologically similar taxa of the P. glauca group (P. margilicola Bernátová et Májovský, P. sejuncta Bernátová et al., P. babiogorensis Berná-tová et al.) by the length of ligule of the upper- most leaf which is shorter, not exceeding 0.5 mm (all species of the P. glauca group have the ligule 0.6-4 mm long). Poa laxa unambiguously differs from all abovementioned populations by entirely glabrous rachillae lacking even such sparse and indistinct excrescences as in P. margilicola.
Differences between individual populations appear mostly as quantitative traits:
-branching of panicle, length of panicle-branches and number of spikelets per branch -size of spikelets and number of florets in a spikelet -point of insertion, length and width of the uppermost cauline leaf -ratio of the uppermost leaf-blade length vs the length of its leaf-sheath -ratio of the terminal vs the lower internode length.
High within-population variability was recorded in total length of plant, length of panicle and thickness of stem. The length of extravaginal vs intravaginal part of the terminal internode varies also seasonally, even within the same tussock.
In accordance with the knowledge summarized above, we propose new taxonomic classification of target high-mountain populations. Taking into account the treatment of P. nemoralis subsp. carpatica as a separate species (Chopyk, 1976: 174) , we assign these populations to the endemic Carpathian species P. carpatica (V. All populations that correspond to the original description of P. nemoralis subsp. carpatica are treated as this taxon. The individuals of nominotypic subspecies depart from P. carpatica subsp. supramontana in following traits:
-(largely) contracted panicle with shorter paniclebranches, the longest branch in the lowermost whorl having 6-35 mm -smaller number of spikelets on this branch (1-7) -larger spikelets (4-6.5 mm) -on average, larger number of florets in a spikelet (2-5) -shorter terminal internode (43-170 mm) -longer uppermost leaf-blade (37-120 mm) -the uppermost leaf-blade extending 0.37-5.57 times the length of extravaginal part of the terminal internode -slightly broader leaf-blade (2-4 mm). Dostál (1989 Dostál ( : 1342 assumed that markedly elongated uppermost leaf-blade, much longer than leafsheath, is also diagnostic. As shown by our data, this character is unreliable, since the uppermost leaf often does not exceed, or even does not reach the panicle.
Distribution
The first and so far the only published record of P. carpatica subsp. carpatica from Slovakia is the abovecited finding from the Belianske Tatry Mts. Judging by the revised herbarium specimens (PR, PRC, BRA, SLO; herbarium acronyms follow Vozárová & Sutorý, 2001) and by our own findings (BBZ), the range of the subspecies in the Slovakian part of the Western Carpathians embraces also the Západné Tatry Mts, Vysoké Tatry Mts and Nízke Tatry Mts. Its population inhabits scree slopes (talus cones) in subalpine and alpine belts; in the Vysoké Tatry Mts and Zá-padné Tatry Mts exclusively on mylonite, in the Belianske Tatry Mts and Nízke Tatry Mts on dolomitic limestone. In the following overview of revised specimens the numbers of phytogeographic units correspond to the numbers used in phytogeographic division of Slovakia (Futák, 1984) We can conclude that the legitimate name P. nemoralis subsp. montana (Gaudin) Chrtek et V. Jirásek is no longer applicable for the populations from the Western Carpathian high mountains, since it refers to a taxonomically different populations of P. nemoralis var. montana Gaudin from the Schweizer Jura Mts. Western Carpathian populations labelled as P. nemoralis subsp. montana correspond to the morphology (overall coloration, stiff and thick stem, elongated terminal internode) of the species P. carpatica (V. Jirásek) Chopyk. Small, highly isolated and ecologically distinctive populations from the Veľká Fatra Mts and Krivánska Malá Fatra Mts might be classified as separate subspecies P. carpatica subsp. supramontana on the basis of significant differences in the size of spikelets, number of spikelets on the lowermost paniclebranch, length of lowermost panicle-branch, length of terminal internode and length of uppermost leaf-blade.
